Molecular testing is recommended for initial diagnosis in patients with non-small cell lung cancer (NSCLC), according to the updated NCCN Guidelines, because targeted therapies are available that can improve patient outcomes. Targeted therapies are currently approved for EGFR mutations, ALK and ROS1 gene rearrangements, and BRAF mutations, with the list of emerging "actionable" targets growing. The 2018 NCCN Guidelines for NSCLC incorporate new therapies, including the EGFR tyrosine kinase inhibitor osimertinib and the ALK inhibitor alectinib, as first-line preferences.
"With no targeted therapy, median survival for a select group of patients with NSCLC is 2 years. If there is an oncologic driver and no targeted therapy is given, median overall survival [OS] is approximately 2 years. But, when there is an oncologic driver and targeted therapy is given, median OS jumps to over 3 years," she told the audience at the NCCN 23rd Annual Conference. 1 The list of mutations with approved targeted therapies includes EGFR mutations (present in 30%-40% of Asians 2 and 10%-20% of Caucasians), 3 ALK rearrangements (present in up to 7%), ROS1 rearrangements
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Presented by Karen L. Reckamp, MD, MS (1.7%), and BRAF mutations (present in 2%). Other targets with therapies that are not approved for use in NSCLC include HER2 (present in 2%), RET (present in 1.7%), MET (present in 10%), and NTRK (present in <1%).
The 2018 NCCN Guidelines recommend molecular testing to make the initial diagnosis, and this is then followed by PD-L1 testing. For adenocarcinoma, testing is recommended for EGFR, ALK, ROS1, and BRAF mutations as part of broad molecular profiling, in addition to PD-L1 testing. For squamous cell carcinoma, the recommendation is to consider testing for the same 4 mutations in a subset of patients and to perform PD-L1 testing in all patients.
EGFR Mutations
It has been established that EGFR tyrosine kinase inhibitors (TKIs) work well for patients with EGFR mutations, improving progression-free survival (PFS) and response rates. Yet, EGFR TKIs have varying toxicities.
The 2018 NCCN Guidelines have added osimertinib to the list of recommended drugs for first-line therapy in patients with EGFR mutations discovered prior to first-line therapy, which includes erlotinib, afatinib, gefitinib (all category 1), and osimertinib (recently FDA-approved for the first line).
Dacomitinib, a second-generation EGFR TKI, is not FDA-approved but has encouraging data. The phase sistance. Other mechanisms of resistance in patients with activating EGFR mutations are less well understood and include HER2 mutations (8%), HER2 plus T790M (4%), MET amplification, small cell lung cancer transformation, and unknown (18%).
"We believe acquired resistance will be different with osimertinib," she stated.
Currently, most US patients with EGFR mutations receive first-or second-generation EGFR TKIs as standard of care and >50% develop T790M as a mechanism of acquired resistance. When osimertinib, as an inhibitor of T790M, is used as first-line therapy, patients will not develop T790M as a primary mechanism of resistance and other patterns of resistance are expected.
Lung cancer management is moving toward bloodbased testing (ie, liquid biopsy). Patients had similar responses to osimertinib whether T790M was positive in blood or tissue, Dr. Reckamp explained. Blood tests may provide false-negative results, but a positive blood (plasma) test is equivalent to a tissue-based test.
Sequencing Therapy
With numerous good treatment options available, there is much discussion about how to sequence therapy. Currently, first-or second-generation EGFR TKIs are used as first-line therapy, with osimertinib following if T790M is present on testing at resistance. T790M-negative patients move on to chemotherapy in the second line. If osimertinib is used in the first line, chemotherapy is generally given in the second line, and it is not known whether to use firstand second-generation EGFR TKIs in the third line. "With more data, second-line therapy will change," Dr. Reckamp said.
ALK-Rearranged NSCLC
The biggest change in the 2018 NCCN Guidelines for patients with ALK gene rearrangements is the recommendation for alectinib as preferred first-line therapy over crizotinib or ceritinib (category 1); crizotinib and ceritinib remain category 1 choices. This recommendation is based on the recent ALEX and J-ALEX trials.
ALEX compared alectinib versus crizotinib in 286 patients with ALK-positive NSCLC. 6 Median PFS was not reached with alectinib versus 11 III ARCHER 1050 trial compared dacomitinib versus gefitinib in 452 patients with advanced NSCLC and an EGFR-activating mutation. 4 According to a blinded independent review in an intent-to-treat analysis, median PFS was 14.7 months for dacomitinib versus 9.2 for gefitinib (P<.0001). 4 Thus, toxicity is greater with the second-generation EGFR TKIs, including afatinib.
"With so many drugs to use as frontline therapy, our patients want to know which drug is best as firstline therapy. Now, we have more data and can add the third-generation EGFR TKI osimertinib to the mix," Dr. Reckamp continued.
The phase III FLAURA trial compared osimertinib versus erlotinib or gefitinib as first-line therapy. 7 PFS was significantly improved with osimertinib. Median PFS was 18.9 months with osimertinib versus 10.2 with standard of care (P<.0001) ( Figure  1 ). Osimertinib is effective in patients with mutant EGFR and in those with EGFR wild-type. Further, osimertinib improved PFS in patients with and without brain metastases, and has less toxicity than either the first-or second-generation EGFR TKIs.
Virtually all patients who experience response to frontline EGFR TKI therapy develop resistance. The most common mechanism of acquired resistance is the T790M mutation (≈50% of patients). Osimertinib is FDA-approved for treatment of acquired T790M re- months with crizotinib (P<.0001). Alectinib remained significantly superior to crizotinib in terms of PFS in patients with and without brain metastases, 6 with a median PFS not reached for alectinib compared with 7.4 months for crizotinib in those with brain metastases, versus not reached for alectinib and 14.8 months for crizotinib in those without (Figure 2 ).
Alectinib's activity in central nervous system (CNS) metastases confirmed data from the J-ALEX trial in Japanese patients. 7 OS is still immature in both the ALEX and J-ALEX trials.
"This moves alectinib to the first line for ALKpositive NSCLC. The toxicity is manageable, the CNS penetration excellent, and it is neuroprotective in patients without CNS metastasis. There is no question that alectinib should be first line. We await OS results. These data also tell us that patients on crizotinib should be monitored for CNS progression as routine surveillance," Dr. Reckamp stated.
Different mechanisms of resistance have been described with second-and third-generation ALK TKIs. "At this time, testing for resistance mechanisms in patients with ALK gene rearrangements is not standard of care, but this is feasible as we move to liquid biopsy. I think the patterns of resistance will change when alectinib is used as frontline therapy," she noted.
The 2018 NCCN Guidelines include recommendations for progression on crizotinib, alectinib, 
